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I traraby certify tb« this correspondencft is being deposited 
wish the united States f^sial Service with sufficient 
po«a9e as Ri* Class Mail m an cnvdape addressed to: 
Comrtfaaionef PMents, WasMngton^ ac 20231. on 
the date below. 



Appl. No.: 09/599.141 
HIing Date: 06/22/2000 



(Signature) 



(0»te e» t)«po«ii) 



Bcaminer: 
Art Unit: 



Roman, A. 
2812 



ncyi APATioM iiunFR 37 n F R 1 iai 



Commissioner for Patents and Trademarits 
Washington, D.C. 20231 



Sir: 

I, BIN YU, state and declare that: 

1 . I am the inventor of the invention recited tn claims 1-24, 27, and 28 of 
the patent application identified above and an employee of Advanced Micro Devices, 
Inc., the Assignee of the patent application. 

2. Prior to April 1 1 , 2000. 1 concaved in the United States the subject 
matter of Qaims 1-4, 1 1-24. 27, and 28 as evidenced by the attached Exhibit A, 

3. Exhibit A (8 pages), titled ' AMD INVBMTION DISCLOSURE." marked 

" F01 1 3," Is a copy of an invention disclosure document used in the routine business 
practice of Advanced Micro Devices, Inc. for disclosing inventive subject matter to 
corporate patent counsel. 

4. Exhibit A. received by AMD's Tech. Law Department on April 1 1 , 2000. 
discloses the claimed subject matter of Claims 1-10, 12-24. 27, and 28. In particular. 
Rgures (aHf) show an embodiment of each step of the process steps recited in claims 
1-10, 12-24. 27. and 28. 

5. I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on infonnation and bdief are believed to be true, 
and further that these statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or Imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issuing ther«)n. 
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AMD 



One AMD Place 
P.O. Box 3453 
Sunnyvale. CA 94088-3453 
Tel (408) 732-2400 



ApriJ 12, 2000 



Joseph N. Zieben 

Foley, Lardner. Wcissburg & Aronson 
35th Floor 

2029 Centuo^ Park East 
Los Angeles. CA 90067 



RE; Invention Disclosure FOl 13 

EntiUed: "SI/SIGE CHANNEL FORMED Y LASER THERMAL PROCESS*' 



Dear Mr. Zieberl: 

Please prepiire a US pateni application for the subject invention disclosure and file the 
application in the USPTO within two months of tins letter. A copy of the Invention Disclosure 
is enclosed. 

Please follow the instnictions set forth in AMD's DIRECTIONS TO OUTSIDE COUNSEL 
REGARDING PREPARATION AND PROSECUTION OF PATENT APPLICATIONS Version 
LOdaledMav K 1996. 

Also, please send us the formal drawings and the text in PCT format in accordance 
with AMD's directions provided to you. 

If you liave any questions or need additional information, please call me at 408-749ol77. 
or the responsible AMD TcclmolotT Law attorney. Dick Roddy at 408-749-2356. 



Sincerely, 



Slialini Shetty 
Patent Paralegal 
Tccimology Law Department 
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cc: 



Bin Yu 



EXHIBIT A 



AMD INVENTION DISCLOSURE tld id# ^^^^^^ '^Rec-d'date'i 



Sunnyvale x421l0. return to MS 68. T^xas^^J^SQf^^JJjrnlo IfS^PP^ 



*********t/5er see Readme******''** 



Project: □ Product: □ Process; K Technology K to which the invention appitest /^/ i /iivi' Lugi^--' * ' 

List 2 to 5 key words useful to search by to find patents or art related to this invention: MOSFET, SiGe 
channel 



Working title of invention: Si/SiGe Channel Formed By Laser Thermal Process 



Inventor's signature : -Z^-- ^date :2/24/00 

Inventor's printed full namerBin Yu Citizenship: China 

Employee U\ 24313 EAicnsiun; 42147 Mail slop: 143 Home telephone: 408-324-2780 
Division; TRG Directorate: TRG Dept #: 7360 Department: STG Manager: M.R.Lin 
Residence address: 1331 S. Wolfe Road, Sunnyvale, CA 94087 
Post Office address: P.O.Box 3453, M/S 143, AMD, Sunnyvale, CA 94088 

Co-Inventor's signature : date: 

Co Inventor's printed full name: Citizenship: 

Employee Extension: Mail stop: Home telephone: 

Division: Directorate: Dept #: 0 Department: Manager: 

Residence address: 

Post Office address; 

Co-Inventor's signature ; date: 

Co-Inventor's printed full name: Citizenship: 

Employee #; Extension: Mail stop: Home telephone: 

Division: Directorate: Dept#: Department: Manager: 

Residence address: 

Post Office address: 

Co-Inventor's signature : date: 

Co-Inventor's printed full name: Citizenship: 

Employee #: Extension: Mail stop: Home telephone: 

Division: Directorate: Dept #: Department: Manager: 

Residence address: 

Post Office address: 

List on additional sheet if there are more co-inventors and list total number of inventors here: 
Name(s) of attoniey(s) preferred by inventor(s) to prepare patent application, if known: 
Attorney Joe Ziebert 



Witness 1 initial: Witness 2 initial: Hj^- 
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AMD INVENTION DISCLOSURE 



Rec'd date 



. . SunnyvaJe x421IO, return to MS 68, Texas x5 596 l return to MS 562 

note this section format is not password protected in order to allow insertion of drawings, tables, etc 

Identify known relevant art (patents, publications, products): 
State the problem solved by this invention: See attached sheets 

Brief description and /or sketch of invention {attach copies of patent notebook pages, drawings or reports) 
See attached sheets k / 

Patent notebook # 3 Page numbers: 70-72 Number of drawings: 6 



Witness 1 initial: ^ . Witness 2 Initial: jj^Zl 
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AMD INVENTION DISCLOSURE tld id# 



Rec'd date 



Sunnyvale v42I 10. return ro MS ftR. 



TcYa< v55QS4 refirm to MS 56? 



Advantages (check all that apply): 



□ avoids existing patent(s) 


1X1 improves precision 




simplifies manufacturing 


new function 


1 1 improves accuracy 




improves wear characteristic 


1X1 improves density 


1X1 improves efficiency 




improves signal to noise ratio 


1^ increases operating speed 


1 1 fewer component parts 






1 1 improves reliability 


1 1 reduces cost of manufacturing 







Discussion of advantage of the invention over other solutions 

{emphasize technical advance in the art as measured against known art): See attached sheets 



First written description* of invention, date: 2/24/00 


First external disclosure to (name): 


Date of first drawing*: 2/24/00 

Date invention first reduced to practice: 


Date of first external disclosure, none (XJ 
External disclosure under ND A* No \Z] Yes CZI 


Made by (name): Bin Yu 
Tested by (name): 


First external disclosure or use by: presentation I |. 

announcement sample □, sale Q, other □ 


Date of first computer simulation: 


Date of Non-Disclosure Agreement*, if any: 


Date of first successful test: 


Date nf first puhlicarion*- 


Any of above occurred outside of US A |_J 


Publication name: 


* attach copy if possible 


Date of first commercial use: 



Was invention conceived, constructed or tested pursuant to the performance under a development contract with 
another company: No Yes O . If yes, Company name: 
If yes, name of AMD business contact and contract no. 

Was invention jointly developed with participation of inventors from outside AMD. : No Kl Yes □ . 
If yes, Company name: 



I have read and understood thi^ disclosure and read and signed each page of the attachments 



Witness 1 signature: 

Printed name : Employee # : >^ ^ 7 i' 



Witness 2 signature 
Printed name: 



Employee W\ ' 



_Date: ^/^ / J>^cr-irO 
Date: ^ y /n^^ 



Employee W ^d}^ 



After completing (o (his point, deliver to department reviewer 



date delivered 



Wimess 1 initial: ^ ^ Witness 2 initial: 
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AMD INVENTION DISCLOSURE 



TLD ID# 

Sunnyvale x42 1 1 0. return to MS 6fi, 



Rec*d date 



Texas X55964 return to MS 562 



DISCLOSURE EVALUATTON {Entries from this point on are by the Reviewer) 

Does this invention add value to the AMD intellectual property portfolio? Yes □ No □ ^'M^/^-^ 
Explain: — J t i i I 4- r / it . ^ ) ' — ^ t 



ention add value to the AMD intellectual property portfolio? Yes No 

flu^ U ^If/ii //(i^'d/y'IrtVC Oi\t UijVjr ^i^cukhyz 



Do you ] 



copy and explain 



./J 



.4. 



Du l&ow of any relevant art? Yes 0, No □, If yes, att^ a copy and explain: 
What applicatioii(s) do you foresee for this invention? ^ / / 



I estimate the Value* of this invention disclosui c is A PI. B Fl, C D "OT 

* UJC worksheet " l^aluini? Imentinn Dirn/nmr^ r - ' 



i«<f t(/or*jy(ee/ "S^aluing Invention Disclosures and Patents" 

it is^ is not □ recommended to AMD for U.S, patent application filing, 

|t is is notig recommended to AMD for foreign patent application filing, 
it is LI, is not □ recommended to be held as an AMD^de secret. 
Give this high priority normal low priority ^ in patent application writing. 



GUIDELINES AND CONSIDERATIONS FOR FOREIGN FILING DECISION " ~ 

a', f ^/^?.lf!lP^^^"^ applications is costly. We should choose to do it only when conditions warrant 
ALL CONDITIONS BELOW MUST APPLY IN ORDER TO INITIATE A FOREIGN FILING- " 

• Invention is High- Valued (A, B) * and 

• Invention is in our technology path (usage), and 

• Invention usage is detectable by inspection of product, and 

• In\^€niion is relatively hard to design around, and 

• Competitor is operating in (he country of interest (see caOOOOOO.xls tabulation of ^Factory Sites outside the USA .) 



I recommend filing patent applications in foreign countries checked belc 



Japan 



□ 



□ 



UK 



□ 



□ 



Taiwan | | 



□ 



S.Korea □ 



France 



□ 



Germany Q 



Reviewer-s signature: ^-f:^^^S^^^^ Kmplr^vP. ^ ^ Pit- /OOpJ:?^ 

Reviewer's printed name: A'f ccW''<JjS^ ^UytlO^/ cc 
— — L TrVfi^I 



ilf/?j?lsn_fi]ing_is 5_1^^^ route to Div. VP for'signa'tu^e""]- 



VP or Designate approves foreign filing (signature) 



I Reviewer: Complete this page and send ( all ) disclosures to TLD, including those not recommended for 



patent application Fil ing. 
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Si/SiGe Channel Formed By Laser Thermal Process 



Bin Yu 

Strategic Technology Group 

Background of This Disclosure 

MOSFETs with SiGe channel have shown great advantages. Basically, the mobility of carrier (especially, 
holes) in SiGe could be 2-5 times larger than that in Si channel due to reduced carrier scattering and much 
lighter effective mass of holes in SiGe). The SiGe channel layer is usually very thin (a couple hundreds 
Angstroms) and the interface between Si subsn^te and SiGe layer needs to be very sharp. The conventional 
way to form SiGe channel is MBE (molacular beam epitaxy). However, MBE needs very complicated 
equipment that is not feasible for real production. In this disclosure, a new process method to form ultra-thin 
SiGe layer is proposed by using laser thermal process. 

Highlights <fc Major Claims 

The unique features of this new fabrication flow include (but not limited to): 

(1) A very thin amorphous SiGe layer is deposited on top of the Si substrate. The a-SiGe layer is then 
recrystallized by laser thermal process. 

(2) Because of the very short (a few nanoseconds) laser pulse, the thermal budget introduced is virtually 
negligible. Therefore the interface between Si substrate and SiGe channel layer is very sharp. There is no 
transition region. 

Description of Process Flow 

(a) Si substrate. 

(b) LPCVD deposit a very thin (200-500A) amorphous SiGe layer. 

(c) Exposed the wafer under excimer laser beam (e.g., 308nm wavelength). The melting temperature of a- 
SiGe (-1 lOOoC) is much lower than that of the single crystal Si (c-Si) substrate (-1400oC). By 
controlling the laser fluence, the a-SiGe layer is fully melted without melting the c-Si substrate. A thin c- 
SiGe layer is formed by recrystallization after laser beam removed. 

(d) LPCVD deposit a very thin (i00-I50A) a-Si layer. 

(e) Exposed the wafer under excimer laser beam (e.g., 308nm wavelength). The melting temperature of a-Si 
(~ ! 100«C) is much lower than that of the c-SiGe/c-Si substrate. By controlling the laser fluence, the a-Si 
layer is fully melted without melting the c-SiGe/c-Si substrate. A thin c-Si layer is formed by 
recrystallization after laser beam removed. This thin c-Si layer is used as a cap layer above the SiGe 
channel layer to protect the gate oxide integrity. 

(0 Regular CMOS fabrication flow to form transistor. 







1 



Drawing of Major Process Steps 



(a) 



Si substrate 




(b) 



1 i i i U i i i i i i 



a-SiGe layer ► 



(c) 



Excimer laser beam 




(d) 

a-Si layer 

SiGe layer after 
recrystallization 
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excimer laser beam 




